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[&#i#if] 

[0 0 0 1 ] 
[0 0 0 2] 

h >^;i/Jt^:Jg;trL^^: (TMR : Tunneling Magneto Resistive) -SrflJfflLfcM 
T J (Magnetic Tunnel Junction) l^^^^'J-t^Cii^MRAM (Magnetic Rando 
m Access Memory) 3& s t§S$ft"CV>£ 0 .TOMRAMti. R A MCDftiitt, 7>n7^ 

[0 0 0 3 ] 

fcifciWia^iLtV^o fWlKIlO-oHt, MRAMCfflv^CMOSi^ 
[0 0 0 4 ] 

H^tfTM o 0°CX(±4 5 orfijg-er--;i/i-£ifS£j>A-f &o ;o-»^-igi: 
^ym±<D^^wfitzv>y) z^y^y rum, ^m^-c^sss-frSo -tu^i: o 

InJi^lgloTv^Co 
[0 0 0 5 ] 

tl^>#\ MR AM"/D-kXT*li, -tr JKDM^ h V^^i-p^ttt^MT J f&&M]& 

5% fi£oT, MT J Wk*MWL Ltz&<0-7u**Um.V>±M\tmz.\£Z 0 0°C7!;M3 5 0 

c\<DtzH>, MRAMt-li, CMO S & i 1 **ffl|fc-e*ofco 

[0 0 0 6] 

[0 0 0 7] 

[0 0 0 8] 
[0 0 0 9] 

1 <t zm^.? >y&T?-tx** «; w\ v a , huIBv u 

<D±^^^$a^a^Sra**T-i: ^*«U IffEv'J a 
[0 0 10] 
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n ^raoniyie h v y ~sx?±izm i commm*B)&irz>j:mt^ mtim 1 <^^*tmrt 

tuiE^'; n >*^si*i<7)^>^'; ko^&< t g&£v'i n>-fi7Knis^ £ 

^x%mz*tz>3Lnt , huibsi i (ommmvtjjizm^mm&m^zfimi-zjint z 

[0011] 

* V & -e <7> mm * x # & 0 

[0012] 
[0013] 

i ^mmmm] 

i 1 ©iilil^ MTJ (Magnetic Tunnel Junction) iT-^ff^itl) hu ( 
N 2 ) +fi7jc^ (D 2 ) ^^i^7^-;^ffKtt, y>rv y^'y K* S i -H 

[0014] 

[0 0 15] 

t^NMO S F E T 1 5 tlX^Zo -ONMO S F E T 1 K W > 

t£tfc® 1 4 atf>— ^Kti. 3>?n24a, 27a, 30, £& 2 5 a, 2 8 aS^T 
1 ^LT. MTJ 3^3 2 #*fiM^S*L-Cv>£ 0 -OMT J 3 2 W\ ^- K 
vX7/5^^-S3^^^ h 3 3 Sr^LT, _hf|5@e^3 8 a fc8&E$*LTV>S 0 tfz, NM 
O S F E T 1 5©V-V Kl^f yfaffom 14a oHfe^THti. =ty??Y24b HMt 
. E»2 5b^Si$*itv^ 0 ±^SE^3 8 a (±#§&*/^*ffi Ltff Ml 

t LT&flBU MT J *T-3 2 OT;£K&8-f £E>&2 8 b ti«£ii^7- KiRfc Ltl 
fb '7f>^iW- Mi 1 3 a - Fit LXm&'f&o 

[0 0 16] 

^aaHIKSIS-Cti, NMOSFET 1 6tPMOSFETl 9 t ^-ft^CMO S1K2 
0 **K»te>*fCV>-5o NMO S FET 1 6 KW^ >l£ffeB 1 4 bO-*i:ii, 

n>nF24c, 27c, 37c R0 r E«L2 5c, 28c, 38c 5&*8?«S*l, NMO 
SFET1 60V-^/Kl/^>tt![Il 4 bOWCIl 3>^7F24d, 27d, 
3 7dMM25d, 28d, 38di*«itHmo PM0SFET19O 
V - Kl/^ >tf 1 1 8 (7)-^ n > ^ ^ h 2 4 e , 27e, 3 7e2W [ E«l2 

5e, 2 8e, 3 8 e tf*gM^$*U NMO S F E T 1 9 OV-V KU'f ^IfclftS 1 8 O 
ffe;frK{±, n>^^124f, 2 7 f , 37 f 2StO r E*ft2 5 f , 2 8 f , 3 8 f 

[0 0 17] 

j^ijio«t9*^ j EV"fe^so f ^jaiaKSB-c{±. mt j 2 zfmir&m^mm ( 

N2) +fi7Kil (d 2 ) ^^fflv^7tr--;v^^T 9 i t-e (MU±f£i£-r<2>) „ v>j=r^ 
1 noyy.yv yy^y s i -Wfg&izmz-xs i -D^(aoTi»§ 
ttv^o z<Dfztb, yyw yy^y v&*kcz><r- Mi 1 3 a, 1 3b, i3cT 
osi-s i o 2 if li, pn &t/^*;wgM£o^£< fc-s&Ktt, S i 

-D^iillOa, 10b, 1 0 c*qf*E-r*o ifc, ±iBT--/Krff 9 £ tT% Jf 
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mmmm2 1, 2 6, 2 9 *^fcs**jK : ?-* 4 #*Ei-*o 

[0 0 181 

ft. S i -D&^WMl 0 a, 10 b, Hc^, SF^^IfflI2 1, 2 6, 2 9 4"<Dl 

siMs-ft^ffl^t©7ci^ ft- i Rm*m^x<Dm^Mimn<v*:~9 

[0 0 191 
[0 0 2 01 

J-f\ H12 (C^i-J: o pMtc K-y^^v'J 1 ^T-flM^m^ 

6^^811- ££#>t^ 2 5 0 0 AfiS^ST I (Shallow Trench Isolation) 

m^m^mmm 1 2^^$tt^>o Mti 3 a, 1 3 b 

11 3 a, 1 3 b ^^fy'J =r 1 1 O^IC nltti 1 4 a, 14b^J5g$ 
*l£ 0 £<bK, y'Ja>Iil 10±I^f>2/<mf£g(7)i$^ft§nIi:K-y$fL 

N •> i ^ffiit 1 7 ^JjSc £ ft. - <7) N -7 x. )VmWL 1 7 <Oi0m \Z p Si£ifcJf 1 8 tf^Jt $ 

S F E T 1 5^f^$tL, jlpTHeUgilUcli, NMOSFET1 eS^'PMO S F E T 1 9 
%> C M O S @SS 2 0 tfl&WL £ o 
[0 0 2 1 1 

@3 IC^-T J; n tc, •7f>^TO0 t 'CM0 SIUS&2 OJiUfil 1 O^f f^ff 

12 l# ? J£if$*U Z.(D% 1 O/f K*fefi§l2 lco_h®7^CMP (Chemical Mechanical Po 
lish) XliV-v^ h:r.yf-v*y ^ ^ffl^TTOlfc $ o - - "C, ill 1 OJf P^ltHH 2 1 
(i^JxffB P S G (Boron Phosphorous Silicate Glass) IS^XvCVD (Chemic 
al Vapor Deposition) -y>J a>i«^^ti3^ £ fl h 0^-ft§IJ?fi 4 0 0 0 A 
mmx&Zo ft. i 1 Of Pl^ii 2 1 (O^i; < t t -^t: L P C V D -> 'J 3 y i^I?: 

[0 0 2 21 

U, ^103>^^h*-^2 2a, 22b, 22c, 22d, 22e, 2 2 f#'RI 
E (Reactive Ion Etching) t|lWlMH2 1 ft K i§P £ ;rL£ 0 -rLT, jI 

«^^EIffi^>f2 3a, 23b, 23c, 23d, 23e, 2 3f^l«n> 
*?h*-;W22a, 22b, 22c, 22d, 22e, 22f tllLtWHM 

[0 0 2 31 

^Wt^xtfT i Ntf»k£r£ 4 0 0 k<D'^) ? ^Wk iM^lt) KVDtt 
■CJft«$^ iOA'J *;i'R±fc«;ttfWj&» 3 0 0 OA^fWB 1 a n 

k e t -W-CVDftS:ffiv^M$*iSo £*UCJ: »K |l<7)n>^^ b*-^2 2 a 
, 22b, 22c, 22d, 22e, 22 f RXft& \ <0 * 9 ^BBUffl H^>f 23a, 2 
3b, 23c, 23d, 23e, 2 3 f 7^ * ^M&£^m*tT^ffi*!>&£ *L& 0 

pft-eBt*s*i4o ioi^at, n mmm 1 4 a , HbM'pittiistco 

mil03>^^h24a, 24b, 24c, 24d, 24e, 2 4 fMl^)^ 
* ;Vg£^ 25a, 25 b, 25c, 25d, 25e, 2 5 f J&*^j£ $ 0 
[0 0 2 4 1 

8 4^^ ^ i <vmmmmm2 lRtrm 1 *;n:*i2 5 a, 25b 

, 25c, 25d, 25e, 2 5 f ±K* 2 DJfnifeilg R 2 6 rt*it«£ ft, Z<Dm2<7>m 
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mmrnrn 2 6 <D±m^ i f-mt $ ft& 0 - ^ t\ m 2 mm% m 2 6 it, mz. i£y°? xv 

C VD- v'j n >gjHt)lfl^£>& 19 , ^-ftm/K±^lx.^5 0 0 0 AflJg-C*-6o ft, m 2 <D 

mr$mMWk2 6 < t & — siuc b p s gsii^l p c vd ->d n £ 

[0 0 2 5 ] 

±^t4*l©3>^^b2 4a, 24b, 24c, 24d, 24e, 24 
f iy ; 'ilO^^JVSei2 5 a, 25b, 25c, 25d, 25e, 2 5 f t |f?);|i<7)^v£ 
JfflV^t, i2<7)fWiI2 6Wi:f2©3>^^ h 2 7 a, 27 c, 27 d, 27e 
, 2 7 f SCFSfc 2©^ )VW,m. 28a, 28b, 28c, 28d, 28e, 2 8 f ffftZfa 

£ft£o 

[0 0 2 6 ] 

>kK, 0 5 tc^i" i^i:, |201TO#I2 6RWt&2<?>* 9 fr&1SL2 8 a, 28b 
, 2 8 c, 2 8d, 2 8e, 2 8 f ±K# 3 <Z>«|K|il6il*K 2 9 tmffi $ ft, :©|3(7)i 
PWtI2 9tOii™^nSo - &3 ^ Fulfil 2 9 ti, «itl^5X7 

CVD-v'J a >BHfcIW» 5 0 OAMl 5 0 0 AHl£0*tJP-e*So 

[0 0 2 7 ] 

N 2 ) (D 2 ) ^^fr/^-C*AL, l«S^4 0 0-4 5 0t:it±# 

&6 0^7--;^ff % iftKJ: «9, Y- Htl 3 a, 13 b, 13cT 
<7)S i -S i 0 2 §l#M§K, PNg^-SB, SO f ft^^»fOi"J ay?yy>) K 
^ S i -Wg&bzMx.XS i -D|i^«3E£ft, y'J l ©-«RCttS i -D 

^IllOa, 10b, lOc^fffit^itC^^o iSi> 7--;W^li, 

2 :N 2 =1 : i.<z>jfc^<£>;*f*rt $ jflv><bftSo 

[0 0 2 8] 

@6K*tJ:^:, ^ 3 <Dmffl&&m 2 9 1*1^, % 2 <DJ 9 frWM. 2 8 a Kg** 
-r^T^m^ffl^^^^ b 3 0 7&*^j££ft4o 
[0 0 2 9 ] 

^K, B7CftJ:9i:, »3 *>«HJilfiil*II2 9 S.(7T^m^ffl 3 > * * b 3 0±J^ 
«ilfTa^^S 5 0 0 Aodl?coT^m«M3 1 a, MTJI32a, flUtfTa** 
e^SlOO 0 Aojg|J¥<7>^- K-r^^*3 3 a ^Illicit*! $ ft£ 0 /n- F^X^ 

133 aJiK. If^'J 7 4 WfaH** > 7 2 ftfcMT J fflo^^ W 7. b 

(HI^-^T) T^ffM^ft&o fit, :©"7^^ h$-7^^ t Lt^- Kvx^f 

3 3 a #"R I E tV« * - - ^ ^ $ ft7tf£, ^7 r>t- trflj^l $ft£ 0 M 
v>T, ^- Kv^^S 33a fc LT>f x ) >^~X(iR I ESf^fflv^MT 
J 13 2 artHr^KfrJiSft, MTJf ; f3 2«$Wo ft. ^-K^^i3 3 

[0 0 3 0] 

^CK, EI 8 H^i-i 9 MTJIf-3 2^it^/:«!)i:, RFX^^St^Ii: 
S i OxI^^iSv^^ l/y7 b 3 4 7&*^j£$ft, l^vX h34 'J 

V^77^ft/^-->^"$Mo — >^$ftfc-r^^ i/y^ b 3 4 

v^T, TUli)i3 1 a^RIEffiT-tJi/^i:^S$ti^o iUCi^ T^m^3 1 rt s 

[0 0 3 1 ] 

&{c, i9 K^-Tct 9 RFXA? ?v£-C\ s i 0x1*^^^14 

mm3 6^ ? ?fM$ft. :©i4©lTOil3 6«±WCMPII±I/^ hx^f/ty 
? Zm^r^MltZti&o <IftK«fcl9, MT Jff3 2±oa>^^ h3 3©±WBtH 
tSo Mv*t\ JijSHIB&fliOn >^ b 3 7 c , 3 7d, 3 7e, 3 7 f #\ H 2 <7>^< ? 
A-E»2 8c, 2 8d, 2 8e, 2 8 f tiit^ J: 9 CffM$^ 0 

thSE#2 004-3028155 
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[0 0 3 2] 

S&K, m 1 IZtfItX 9 ?&X*Wz.l£A 1 C u*»?>**Eaitt**^ffiK^iS 

ayv^Ts h~?*? tm^xWMttWR I EX;*? ?2tiZ> 0 z.tazx*) s MTji 
^3 2 <D±.UW.$L3 8 a ^SHI^^^ 3 <D* ?;l/g£i§§l3 8 c , 3 8d, 3 8e, 3 
8 f £tf*^j£$*L£ 0 
[0 0 3 3] 

-hlBH 1 (D-mMMmiz i*ui\ MTJiT3 2^itt^li(:, MS (N 2 ) + S7jc3t 
(D 2 ) ^*fflv^:7--;^1fot^^„ ZOfctb* y-hS«13a, 13b, 1 
3cTOS i-S i C^lgJS 1 ®^ PN^STk TBlV+v KfrU^KXh tv^ -> 'J 3 > 
yyy*) y?i£y S i -H^tcSnxT. S i -D^CiotySt^o ^ 

oT, ^<D&<D7v-te7>Zt&Xi>tytim^S i -DiSS^itl 0 a, 10 b, 10c#ff 
ft-rzfzft, MTJtT-3 2<DMti:«fi7--;Hg^fAL^<t^ ^B#^ib1" 
^itO^K #tt<D$^L?t, MRAMC®L/:h7>y^^l 5, 16, 1 9 ^fM 

[0 0 3 4 ] 

> -fe/HSBTtt, 7 4 y^-yym^-t Lttitli f^y^^ 1 5<D»ff 

MR AMOfl^tB v>£iej±£-££.I &o 

[0 0 3 5] 

ifc, ^-ty-fe^W-Cli, MT Ji^3 2 0/^-->7*B#t:, ^-y<7)4Dnv> 
^- > 5 'J - > ^^=ff 9 o i?i:'>'j3> 7 > ^«K> K£ S i - H^O^. 

its i - D»^:Jtot(>»j|S-tf:4itl*, -f * > 5 U J: ^XbWtilz < v> 

tfcSRfcffc t)&i-Z\ttfX&% 0 
[0 0 3 6] 

itz, mmm&uxte, hy>V7?i6, 1 9#^&&cmo snije&2 o^tt^isi 

[0 0 3 7] 

m 2 (Dmmmmi 

i2«»i(i, v>; =f>^nft^iav^K^M^*7jc*vv> (siD 4 ) *r 

[0 0 3 8] 

mi oii, 2 «iiiii:i-§>i^7 > 7 ^ -t^ > t 'j vwmmzm-r 

0 Hi OC^fJ:^:, » 2 (DmMMI&K *5V»T\ % l o^ifi t H&*.6tt, StRS 
•>7> (S i D 4 ) 2r*£ffiv>-£\ y'j3>itl 1 Kfc iS^ifl^ii 4 0 SrJSRi" 

^^ifflill4 0 0^ < t i> — BPSGi, LPCVDy'Jny 

[0 0 3 9] 

f 10«i"C1±, MT J ST-3 2 £fM-f &itl!uKD2 (MtRS) *Jflv»fc7 

--^zft^ox, miJbmB3<7>mfflmmm2 1 , 2 6, 2 9^f>^i,if«i(?)^ 

[0 0 4 0] 

^m:^L, B2<7)mMMmxte, mi <vmmmmm4 o«^ci7icfy7> (s 

1 D 4 ) 2f*£ffiv> MTK^lR^rt^ * 1 75^*3 ^»Wi(ftil»K4 0 , 2 6, 2 9 

[0 0 4 1 ] 

ifc, m2<Dmmwmxa, yyyv >y#> K£ s i -His^?jnx_T s i - 

m5E# 2004-3028155 
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* ' • 

CJ:ot^S$*^/:*, r- hmmi 3 a, 13 b, 13cTOSi-Si0 2 If 
MU, PN8^», RVfr^frW&V-mKli, S i -D 1 0 a, 10 b, 1 
OciW^o ^>^'J KO^tC^i6-2> S i-H^«ttl>S i 

[0 0 4 2] 
[0 0 4 3] 

if, E31 1 tw^-f i 9 K> -fc;HB&fcW\ y f-^^jR^t LT©NMOSF 

ET 1 5^ffM£*U iDSIUl&MKti, NMO S F ET 1 6SyPM0S F E T 1 9 
1-&CM0S[Ui&2 O^JSStLSo 
[0 0 4 4 ] 

X ^ 7 f > 7f ^^'C MO S @^ 2 0 ±13 1 WiFliil 4 OjFJtflfSfU 
Cico^ 1 0^f^^|fflI2 1 OiWCMPIiil/y^ hx?f/^ y~ v^r^JS-fb^ ti 

%) o 

[0 0 4 5] 

$ 1 ©ilf^ti4 0 K«\ fUx.lfBPSGM^7X-7CVD-->'j3>g| 

ftm^fflv^bn, c^e.o^iti^j?i±4 o o oAS*t*4, 

[0 0 4 6] 

•e-LT, $1 «>Jlfflil6jftR4 0-C*4^5X-7CVD-y'j3>KftlllOJt«^{:i±, 
IfO^XvC VDSfy'J ^ymtmZT&f&i- 2><Dbzm^bti& S i H 4 + 0 2 #^X 
(iS i H 4 + 4 N 2 0^^-/7> (S i H 4 ) KftfroT, StK^V7 > (S i D 4 ) 
v^T. S i D 4 + 0 2 X(±S i D 4 + 4 N 2 O t^i Zmm-f &° i^k fiTMlvv 

> (S i D 4 ) oft*? OK. #iJxJ£fi7K#y^ nn > (S i C I2D2) ^OStK^v 

[0 0 4 7] 

ifc, il<7)iTOtl4 0T^>SBPSGi©iili|F(:i> If^BPSGMIf 
2f -Cab & S i H 4 + O 2 ^ S i C I2H2 + O2 0)Z/?> ( S i H 4 ) ^ v '9 n o v 7 > 

(S i C 1 2H2) KftfroT, S7K*v9> (S i D 4 ) ^l*fy^DDy5> (S i 
C I2D2) ^omTkfStv^^n^-f KS:ffl^TU^o 
[0 0 4 8] 

ft, $l^iHI&Il4 0 L-CLPCVDv'J n > BMfcJR * Jftflt L T J: <> :OL 
P C V D -> 'J 3 viftlwilH i: i l7Ki y 7 > (SiD 4 ) ^l^fy^nnyyy 
(S i C 1 2D2) ^©I*iy7>^n7>f K^^fi^^ffl v^*L&o 
[0 0 4 9] 

a±wi^:, $ 1 oipg^iI4 < t fc — IHSO^Ml^tcmTK^v^v (S i 

D 4 ) ^fiTtc^v^ a n > (S i C I2D2) ^OMtK^v^ K*fflv>4i 
fc-e, Mfcm (D 4 ) ^y'J 3>3MR1 1 bzM*) Xfrbti, Y- hMl 3 a, 13 b, 
1 3 cTOS i - S i 0 2 «I#M5SB, PNS^SH, #0^* *frUm<oy>7V K 
i -H^HiDX-TS i -D fc*£38$*U S i -D^^l 0 a, 10 b, 

1 0 c ifft&th £ i K & £ „ 
[0 0 5 0] 

±ie» 2 <D%mnmK x *u*\ < t i>m&mt^y> t (w&ur, m 

7K*v9 > (S i D 4 ) -^MtJc^v^ uu'y^y (S i C I2D2) ^OMfoM^J n 
7 0'^/:fX) £ffiv>T, ilOlTOi!4 0t^SBPSGI^7 p 7XvCV 
D-y'JnyijtlMt^c CinKJ: () N COffiRSBT, MOSFET 1 5, 16 
, 190y-Htl3a, 13 b, 1 3 cT^S i - S i 0 2 lfl^ PNM, 

£0 tot, i3 0fF4iieiI2 9 fcJSRLfclfefca* (N2) +StK^ (D 2 ) 2f*£fl§ 

i±lijEir# 2004-3028155 
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* * * 

^tzT=—)V*ft7m l^lBIJ: 0 iO#<om7K^ (D 4 ) *'>'J3>iSl 
1 fcJR*) £tfX%%> 0 Z<Dtz*b, yzsffV V<D®-1ffil l Z&tb2> S i -HIS 

^ic^i-^S i -D#I^Offi^*»l ©HMtf&SBJ: 0 

f^O^ot^WMO S F ET#ttO^LKtt1-£lt14£ft 1 O^fetf^lU 0 f6J± 
[0 0 5 1 ] 

J&fcisttSS* (N 2 ) (D 2 ) #**fflv*fcT--;i'III&i&lni'*-*£ £ i> "1^ 

[0 0 5 2] 

[03O»] 

ft 3 OHjSfcSJgUi^ ft 2 Ofl^SSM^T, MTJf?Jiit5iC> y'J3>I 

ftl^iitt^^il (n 2 ) +StK# (d 2 ) #;*£ffiv^T--^£ff 9ifS£ii£n 

Lfzi><DX$>2> 0 
[0 0 5 3] 

o mi 2 tCTF-T i 9 C N ft 3 OHJfeB^M^T. i2^11iil^^*l±, MT J 

*T-*^j*-rs«r»w, ^'jnyiffci^MLT^ibti (n 2 ) (d 2 ) 

[0 0 5 4 ] 

I2^1i|fli, fi7K^J®T-«i> f lM§3<7)iKlfeIi4 0, 2 6, 2 9i^ 
4**IBIiieil»lB[0^fltt?tt«r<. iCil<7)ir«l4 0i:ttt^o 
[0 0 5 5] 

^*Uc*fU i3©»itii, MTJtT3 2^MtSii:, ifv V 3 >M-fb 

, mi7bmm3<ommmmm4 o, 2 6, 2 g^^^^gr^^ifmo^iimTK^i 1 ^ 

[0 0 5 6] 

ifc, m3<D%m^mx{±, i -H^^m^x s i -d^ 

Cio-cy^S^^/;*, y-M113a, 13 b, 1 3 cTOS i - S i 0 2 lf 
mU, PNl^S, Stf-T-**;^^^* < £ SBKfi, S i-D^Itl0a, 

iob, io c#q?£-r<i>o ^>^o >y#> vm^z^tbz,s i -hi^k 

S i -Dfe^9«^»i, ilS0 f »2©IMSJ: <9 S5 < 4oTV»4 0 
[0 0 5 7] 

Ell 3 7M0 1 5ti\ ^H^^^3co^ff^H^^^7^^AT^-fc^^^'J<7)M 
[0 0 5 8] 

ft, 11 1 3 izTF-f x 9 ^t'j -fe^nii, y^-yrx^t ltonmos f 

ET 1 5rt*5BjftS*i, HiaiBlMtCJi, NMOSFET 1 6 PMO S F E T 1 9 
t^CMOS@S2 0 5&*^j£$*iSo 
[0 0 5 9] 

7,4 y f -/^l^CMO S@l&2 0_tK. tfflxJfB P S Gi, LPCVDv 

u a > ^bM, r?X7cvD->'j3> BMfcK** ^ * £ ft 1 <om mmmm 4 0 &mm £ 

[0 0 6 0] 

ion i<Dmmmmm4 oo^MBficti, ft2^n*fe^trat!io#j*-e, 

V (S i D 4 ) ^mTlc^v^nDv^^ (S i C I2D2) ^^MtK* v 9 > 7 n 7 K& 
fflv>4„ -€-tf>*g#, -^StK^ (D 4 ) ^ ? v';3>^i l fcJRD r-Mi 
13 a, 13 b, 1 3 cTOS i - S i PNI^ S^'f t^^O 
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« • # 

^>^*'J KO^< <h ^-M7i ? S i -D3£^T-**3ifc£*U S i -D|S^-«1 0 a 

, 10 b, lOc^ftt^-^Ki^o 
10 0 6 1 ] 

-e<7>iL f£ 1 Of Fulfil 2 l«±WCMPIIil/yXFx7f/^;^fflt^¥l 
[0 0 6 2] 

il 4C/TfJ:M:, f£ 1 <Dmmmm4 0 ±C^2 Of Fulfil 2 6«#c£ 
ft, iOf£2 OJSF B m*iJig2 6±Kv'J n>MibM4 l7^ffM£ti^o -> U a > 

gfMM n±, m^my^m'yyy (s i d 4 ) +^3!t (n 2 ) ^^^ffl^^y^x^cv 
Dftft«H-6o rc07t:i6, MtK* (D 4 ) ^/'Jr/Stl l $ h izl& *) Xtihfi 
&o ft. vU a>Ml"bM4 1 offMtii, MtK^v^^ (S i D 4 ) oftfc) t) g?Rft 

y ^ D n y 7 > ( S i C 1 2 D2) >^ tt *7 4 K^fflV^Tt <t^o 

[0 0 6 3 ] 

^tc, icot>tiK-e\ M« (N 2 ) + fittest (D 2 ) ^^ftv^-cfAU S^fiJS 
^4 0 0-4 5 or^-e±#$^T, 1^6 0^O7--;l^T9o £ fUC <fc 9 , ( 
D 4 ) ^y'J^yltl n:$f)Ct»)Aa^ti, y-MSl 3 a, 13 b, 13cT 
OS i - S i OzWMmU, PNi^, &^>^;i^^O^>^'J >#> VtfS i - 

[0 0 6 4 ] 

±fET--;W£. $)xJ£CDE (Chemical Dry Etching) &T*. v V a > Ml Lllil 4 1 
[0 0 6 5] 

@1 5i:ftJ:9i:> * l^JIlt lWo#ffi-£\ ^ 2 OUFsWf Hi 2 6 1*3 
C 4 i203V^n27a, 27c, 27d, 27e, 2 7 f StFSI 2 Oy< 9 2 
8a, 28b, 28c, 28d, 28e, 2 8 f ifl&fiL £ ti£ 0 t<Dfel± , ^ 1 (D^MM 

[0 0 6 6] 

±ie^3 (Dmmfm^ xna, m^^-QA^i^ (m*-i$. stK^v^^ (s i d 4 

) ^lify^noy?^ (S iC I2D2) £-g-A.fi#"X) £ffi^-c\ fill Oil F^ftH 

4 ot^^BP s Gi^^x^cvD-y'j a >mitflii£j&i]ii-r& ±.mm2<Dn 

[0 0 6 7] 

$<b£, StK^v7> (S i D 4 ) ^^fflv>Ty'Jnyl{d4 UMUt, Ms^t 

(n 2 ) +m7K^ (d 2 ) ^s-ffl^^7--;^it; fcfcj: 0 , n^y ; i2«iii 

IUH, S<b»c«j*69»:fi** (D 2 ) ^y'Jnylf 1 1 ^KJR tri timt&K 
taho -eo*g^, ^>^*'J KO|*3§K£a6& S i -H^C^t^S i -D*£^ 

<DM&*m 1 nmrnnmx *> i>mb&z tares, -eo^^t. f^ynt^twM 
o s f e t &&(D4sitiztt-r z Bit * m 1 x.vm 2 <omm^m x ^ i> m± £ * & - 1 

§ o 

[0 0 6 8] 

ft. ^3^IiiiC^^t, «miftM4 OajftltORK fcfcaSfc^A/rtfa^SrflJv* 

M«y7> (S i H 4 ) ^^fflv^TU^ 
[ 0 0 6 9 ] 

[»4oni»B] 

m4(DmtkMWM, 1 7 y*J*9<Dr- Hg^I*fy7 > (S i D 4 ) #\x£fflv* 

tjSitsct-e, ±ie&hj6^$u 0 6 >y#> Ft>»mz&*>& s i -his 

[0 0 7 0 ] 

o Hi 6Cgfi^:, i4^1fit:i3^r, ^ l oHifc^.i: *J±. MtR^ 
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>7V (SiD 4 ) ^ilv>ty-Ml5 3a, 5 3 b, 5 3 clOl'jv'J^Vi 
5 2*«It4iit?, y-MS5 3a, 5 3 b, 5 3 c l*I^fi7K^T-^#ffi Ltv> 

[ 0 0 7 1 1 

it, i4©iilit1±, HIl 3 a, 13 b, 1 3 cTOS i -S i 0 2 )H 

10 a, 10 b, 1 0 c^<#ftt^c 
[0 0 7 2] 

[0 0 7 3] 

- 7 0 0t;i:ML/:fit;\ ?I#ffiv^tL^ 77 >Jfx (SiH 4 ) Kit^XM^m^ 
5^ (SiDO ^HAU, y-btl5 3a, 5 3 b, 5 3 cffiW^'J'/'J n> 

H52^lpc v Dm-emmz ti& 0 ft, *° >; v ^ >di 5 2 ofM-eti. fi*^ -> ? > 

(S i D 4 ) <Ditt>*)tZ, i^fy^DDy7> (S i C I2D2) ^I*iy7>7D 
[0 0 7 4 ] 

HI 1 8 IZTFi-X •? if W 'J V ^* 7 7 ^SffR I E ^ t *• 'J y 'J 3 >I 

5 2tf/*?- — >yZti^ Mi 5 3 a, 53b, 5 3c^M?^^o ^C, T 5 - 

Mi53a, 5 3 b, 5 3 c ^ t V-tz^tMM^^ * -^W K-7 * -)V<DT& 

#S«i<7)^t>ftA, y-Mg5 3a, 53b, 5 3 c±pf'J Tffl^v 'J 3 
>M-ftM<7)7T^^-€-tLW1f ^tL^.o ^o^i±. II 1 <^Mff^t |bJ«-C£>&#\ Mil ( 

n 2 ) +stk^ (d 2 ) #x$:m^?zT~-frT.mtmmLn> x ^ 0 

[0 0 7 5] 

•> , J3>I5 2 4 , 1:1 ( P ) £ K-7 s L/: f )> * ,| Jv'J3>l5 2 OJiSmcW Si > 
[0 0 7 6] 

±IE^ 4 <7)^if i i: J: * 'J '> 'J n > ^ f, ^ ^ Mf 5 3 a , 53b, 53 

c ^ M L tt^t M 0 S F E T iilo -/ V uyyyy^) yfftfy K^MtK^^H^^^ 
h £ tiZ> fz iilEffl 1 T^fil 3 (DMlMfim X *) i> #-v^Pf "C v 'J n > ^ > y <j > y > 

K^STfc^-ei&^^-^^-^^-ei^o fw^f, yyyv kotc# ^ s i -d 

[0 0 7 7 ] 

ft, ^4 0Hi(j|3gSgUi5^T, i 2 O^if i^f 3 O^llii ^rt^fct S ^ i> 
[0 0 7 8] 

5 <Dmmmm] 

[0 0 7 9] 

o mi 9 Ktf-TJ: ^K. fil5 0^M^SK£>^-c, ^ 1 <£>H;&6^t^&<2> jSti, fck* 
(d 2 ) ^^fflv^-cr- h%ti6 0 a, 60b, 6 o c m<DmM1tm*mj&-f 2> d 

-C\ y- hilii6 0 a, 6 0 b, 6 0 c F*3 K***®^-**^ LTV^fit^|, 0 

ffliE#2 004-3028155 
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[0 0 8 0] 

£ tz. f 5 (Di IMtli, Y- YW& 1 3 a, 13 b, 13cTOS i-Si0 2 I 

10 a, 10 b, 10c#<ano 
[0 0 8 1 ] 

[0 0 8 2 ] 

i1\ EI2 Otc^-fJ: 9 y'j3>i«l 1 ±co £ Mtf LAI £ Lfc^T% 
fb&K J: »9&J6 0 AfIJ^o^$Ht:!l6 O^vU n 1 1 ±K3&#$*L*<> £<3«tBfcfl: 

i6o<?)Mii, *tK^ (d 2 ) (o 2 ) jfxzm^-zftfrti&o mmtm6 
mtmw-e&zfiK mm (n 2 ) (d 2 ) #^£fflv^T--;i/ifi(±^iii&L-c& 

J; 

[0 0 8 3 ] 

±f£ff5 5 (Dmmwm^ =t *U£\ y- h ^liflU 60a, 60b, 60c £ffM L Tt^P^-C 

mo s fe Tfiitovo 3 >^>^o yyat-s vtimfrm^m^zz bzti&fzfr, _t.ie 

t<>6, ^O^<7)7°o-t^-ec0M0 S F E Tm±<7)£1k! i zW-fZ>im%m 1 
[0 0 8 4 ] 

[0 0 8 5] 

me^mmfma, r- hmuvtnRvmmzmommmzmTkm (d 2 ) 

[0 0 8 6] 

112 1 ^m^%6<DmmMm^&m%9yy^7?^x*^')<Dmmmzw;ir 

o EI 2 li:/TtJ:9(:, IH 6 oHMff^M v^r. ^ 1 <nmMm tm&Z>£A*. StK* 

(D 2 ) ^ttf^^fflv^^-Mil 3 a, 13 b, 1 3 c <D±MRmm £H 0 
117 0 a, 7 0 b, 7 0 c, 7 1 Zf&m-f Z> Z tX\ :^Il7 0a, 7 0 b, 7 0 
c, 7 lrt{:t7lcira ? ffftLtv^*-e-*)4o i^i!7 0 a, 70b, 70c, 
7 1 nlj£til4 a, 1 4 b«±I^ttf/'J 1 (7)±I^I% 

[0 0 8 7] 

it, !6<7)Wlt(i, MSI 3 a, 13 b, 1 3 c T<D S i - S i O2M 

-Dlg^-flllc 1 0 a, 10 b, 10c#{#4t^o 
[0 0 8 8] 

EI 2 2 (±. M W^f 6 o^lf ii:i^l^7 >n7?-fe^^t'J cDMIflcoSff 

MEi^^i-o mr^. n6o^i&f^<7)M^i^s^i3v^-c, miommmtrnttzjim 

[0 0 8 9] 

i1\ EJ2 2 d 3>^1 l±izy- Mil 3 a, 13 b, 13c 

,14b. N->i;vfIitl7, pMifcJi 1 8^M$n^»o ^Wi^at, M * 
;i/g|Ucfi, gf^tBLffi^ -y ^ > ^3!T- i: LTWNMOSFET 1 5^M£*U jglSlal 
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KBBKfi, NMO S F E T 1 6 S^'PMO S F E T 1 9 ^^t^CMO S HIS&2 0 ^fi 
[0 0 9 01 

^ y-Mil3a, 13b, ncWlWil^llOMTOa, 7 0 
b , 7 0c £ *U iO^l <Dmmm 70a, 7 0b, 70cM'/'J3 1 1 

±i,zm2<7)mmm7 l^mf&zti&o iiM2«i7 o a, 70b, 7 

Oc, 7 1 (i, ^iJxtfv'J n ^Mftm^"^ <9 x v^oov7> (S iC I2H2) + 
Mfr%itT>*-T (ND 3 ) ^^i^TLPCVDftfiS^Wo -?"?>f£ii> If? 1 
Wilii^if^^^ £3* (N 2 ) (D 2 ) 2f*fcJBv»£T--;i'ie{i« 

10 0 9 1 ] 

±mm 6 ommzm^ £ *u£> r- hm®<o±B&caaiiB£«9 7 0 a , 7 0 b 

, 7 0c, 7 1 £ L /-r^Pt-CM O S F E T mt£<D v 'j =r > > ^ 'J > ^ # > K^fi* 

i -D|£^K J: oT^$tL^^i6, -eoiW7°n-t A-C'WMO S F E Tf tt«^ 
[0 0 9 2] 

[0 0 9 3] 
[0 0 9 4] 

#iJxJS\ MT J 2 (DTJj(D^mW.m$ 2it:^ot^^^\ ^3<D3>^^M 

[0 0 9 5] 
[0 0 9 6] 

nTSI-C^^o -0^§£\ «xtf, *«fi«8 5 osi:t, MtK^ (d 2 ) (0 2 ) O 

ii^^^iALty'j 3>«^iffi^iftL, -toiigisa^jKu v'j =i>mmz 

[0 0 9 7] 
[0 0 9 8] 

(w-s iHO fc<7)iiit#*)iff)ti^ 0 

[0 0 9 9] 
[0 10 0] 

$ ^Ttm, h (#0 x. If *° 'J > 9 ;HR) S. tf* * y 7# (« x. HT v V 

mtE#2 004-3028155 
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[0101] 

7^112 9 H^-to 
[0102] 

GSflieB i ) 

m 2 3 1± . ? )vm\%m. (dsd i^t a^d s l t - ^^ui^^aai lt^ 

Lti/^o •lO^r'Ate, yD^^v^l/fy^l/y^t^yD-tyt (DSPlDigita 

1 Signal Processor) 10 0, T -fu 7 -TV 9 to (A/D) 3 Wf- * 110, fy^ 
;U- T ^n^ (D/A) =r>/^-* 12 0, MK5^A13 0, SD^HSif «S 1 4 

0 ft ^fc^-cv^o 

[0103] 

HJ2 3-C(i, ^> K^* "7 <i )^9 Z^VfeLXte 19 , ^(D\Xt> 19 ^0^3- Kyn ^5 A 
M, CAP, RSK, FM, AM, PAM, DWMTf) izfc C X^ T A fftffc $ 

MM^m(om%y >nr^tx>t'j (mram) i 7 0 t e e p r om 1 8 0 

[0104] 

T9-tX*f) 1 70<bEEPROMl 80 t<7) 2Um<OJ -t U ^l^tv^'#\ EEP 
R OM 1 8 0 *m.%y ^niH^^'J Ci^xtt i^o 1"ft;b*>, 2tt®<7)^ 

[0 10 5] 

(ilTO 2 ) 

111 2 4 fa, sijoMffl^ijt lt, mmwmnmM3 0 0 ^Uv^c 

iH§«B2 0 0f±, ii^gT^x^r-2 0 1 , 7 > t- ^ffl^? 2 0 2, Sis £R 2 0 3, t-X 
zs> KM^2 0 4 , =gpu-Ty? t UB^^hti&D S P 2 0 5, Xfcf-# (5:i£tff) 
206, -7>f^n*> Gif£^) 2 0 7, j2M§lf&2 0 8, /W^ifcv >-t^^T f 2 0 9 

[0 10 6] 

ifc, :«iiiis*3 o octi, ^mj» ; nTmM«*<7)^-M^tij^-r^©J^^2 2 0 

**«tt?>iiTv»4 0 mmU2 2 Oii, CPU221, ROM222, ^^MMm^mMv 
ynr^-b^^'J (MRAM) 2 2 3 , 7$.lF7 rr/a^t'J 2 2 4 fC P U^-X 2 

2 5 %jrLxmffi;2tixmm.ztitz-?'< ^3vt'a-n*4 0 ±ibr om2 2 2 

, C P U 2 2 1 i:iJi/>rHff$ii5yn^7A^S^ffl07* > h^OjftRi: ft 3 r'- * 
^a6fEM$ttTV^ 0 MRAM 2 2 3(±, i.lzftmmMt Lxm^h ti& i> <DX& <0 , 
C PU 2 2 1 ip-fay? AO^^HjoV^Tft^ii^Ox-^ft t^MC^CtEf L 

$iJ^gP2 2 o t^tcD^-e^^^^-r^r-'-^^-i^lEltL^^i-^^ftific 

fflv^tt^o 77-r/a>^'; 2 2 4IJ, lil^S* 3 0 0 Oll^t 7 $ :HT 

m^ism.mmzTzgiftZ: ¥%umLx& ^om^^>B#m^D^ni-^«t d ft 

1 9 £ fcj&**v\> 
[0 10 7] 

COlwIMS*3 0 0i:(i, *-f-f*«4jSI»2 1 1, ^.ffiffi**^ 2 
12, LCDn>hn-92 13, tfjflOLCD (^fV * 7° W ) 2 14, 

y f ffiLt*Mti) , r/^2 i sm-hmvhixx^&o ±m*-r4 *&£.i&mu2 1 1 

mw£!&2 004-3028155 



#SI 2004-077814 ^- v : 13/ 

o tztmztifzt-rj *mm) zmt-r&o s^^tL^^-r-v n^ta^s 

^2 1 2 K7* >^iiwM^e-*^HfSx^>-<t^J; *K *1>g&KJR»)m-f 

£ ttfaI&x~$>&o Z\<D±7lZ, -*-7*4 *&&.tBmU2 1 1 fct&tt & £ <t K <t <9 > 
r-V ^--IflROH^^pT^i: _hlEL 1 3 fi, #ijx.(2f±§ec P U 2 

2 1 t-h<Dm.y^m m.*c p u/<* 225 ^L-tsttir^ , l c d 2 1 4 £ty#pi-£*:i6 

(DLCDUmmmz^L. LCD2 l 4 £fElfrL-C*7j^T;b«o 
[0108] 

±tm^mm^M3 0 o^±, jy?-? *--xmv& (i/y) 231, 233, 23 

5 , ^ 'J 2 4 0 , H-U* ^E'J^n-y F 2 3 2 , ^r-^M 2 3 4 , RWmXftt) 

3 6^^15:lt^^Tv^ 0 ±|B^£M *U ? b 2 3 2 ^ ^ 'J * - K^Ofl. 
BM^E 'J 2 4 OT^lfASfi&o i^Wt'J^n v b 2 3 2 (i, -f > * - 7 i HJ& 
( I /F) 2 3 1 *^UCP U'** 2 2 5 i:li?H4„ iOi^i:, 8Mfif*»*5k 3 
h 2 3 2 £f£&t££ iCJ: «K 3 0 0 <£>l*l£&<£>ti! ^ 'J 

2 4 0 A/ ZftK ^-S^li^^^E'J 2 4 0 KfEIB $ ftfcti! # (flxlft-f-f* 

(i, -f -/^-7x-X|HS& ( I / F) 2 3 3 HUCPU/U 2 2 5 C®« S*L<&<, * 
-&ft&2 3 4frbAU2tit:*-XUm&l*s «ilfCPU2 2 Hzfcx.bfi&o 
^Atb^^T-2 3 6 U\ ^ ( I /¥) 2 3 3 iftLXCP U'*X 2 

2 5i:«8?*i, SOTM£**3 0 OUft»*<b«*<0««*A;&Lfc»>, **vM4J«« 

[0109] 

ft. afca/flfll-Cfi, ROM2 2 2, MRAM2 2 3Sff77 7ya^^'J 2 2 4 l:ffiv^ 
TV^#, 77r>i^t'J 2 2 4 ^i^7>/A7^-tX^^ 'J Kffi£&x.T & i L 
, $^CROM2 2 2 & SS^t 7>'/A7H^-' | t , J KB#lftx.&£fc inrfi6t?** 0 
[0 1 10] 

mmm 3 ) 

i2 5 75 Mm 2 9f±, i^^nrn^^'j f^tv t^<d*t*4 

>T>y*UWiir2>j}- K (M RAM* - F) Kjgjfl L £ Wtk1" 0 
[0111] 

[12 5 l/ZTFi-i. 0 MR AM*- K^fM 0 0 MRAMf 74 0 1 * ? l*Ij^£ 

*LT>»£o iO*-K$#4 0 0 KI±, MRAMf 7^4 0 H:^t^fift:PlP^4 
0 2^M?ti, MRAMf 77°4 0 l^liti$iitv^ 0 iOBPSM 0 2 t'tiv * y 
^-4 0 3#18:t7<b*L-Cj3l3. iiMRAM*- K^lf^CMR AMf 7 74 0 1 * ? ^> 
t^-4 0 3 -effc^Sfi* «t 7 k&oti^&o ^- 4 0 3 (i> ^jK^&^ig 

yf^-4 0 3 iBftUMRAMfy 74 0 1 S*"Ctf 7 o 9Y&M=¥-4 0 4 t± 

MR AM*- KKEttSftfca >x>yx-^£^tc^t) flJtfcAO(>0-C*4o 
[0 1 12] 

11 2 6 7£.£T|H2 7 f±, JLIEM RAM*— VIZ T— 9 £ $£^"3" -2> , *-KM« 
f£^m^±MH7i.y : 'Slfffill£^L-Cv^ 0 h*J.-fOffflt^H2MRAM*- F 
4 5 0 ^, ^p-C^i-«J: 9 K|£¥^1E5 0 0 OtfAl5 1 0 «fc «3 1* A U X Y y 5 2 0 
X'itt % £X~WL&tto ^O7h7A*5 2 0 1 MR AM 5 5 0 <h ffl 2 M R AM* - F 
4 5 0 Z&VL&fr-tt-rztzitxn&tti: LXi>M<o %2 MR AM*- F4 5 0 * s 0r5ef£m 
fc. £ 1 MR AM7-?#§&;LiiflJ«*^m^T-5 3 0 £W»«-J&*tt 
^ 1 MR AM5 5 0 KlEU $ tltzf*- ? &m 2 M R AM* - F4 5 0 

[0113] 

7^5 2 0 I1MRAM5 5 0±l:|2MRAM*- K4 5 0 £(±*5&^J: 7 

ffiaE# 2004-3028155 
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[0 114] 

HI 2 9 tcti, X7^KI©^it^to i<7)^¥^e(i. CD-R0MK5^7^ 
DVD K7>f^i|S|t(:, 3£¥2£M5 0 (HC^tM* 9 >f K5 6 o m%rt h KX & , - 
(Dgtfm.xyj K5 6 o^en^-f «t 9 t-^i&i"*o $(tl^5^ K 5 6 0«^tOjS 
mfc&MLtzt § KI£2MR AM*- K4 5 0 £$ltm*7 4 K5 6 OCtlL, |2M 
RAM77- K4 5 0 ^fii5 0 0 <D|*]M^«s1-&o 7 h 7^5 2 0C^2MRAM 

[0 115] 
[0116] 

[m i ] ^§tw<Dm i ©«ii:it)4i7\7 > ^* a 7 ^ 'j fc^-rsfMia 
o»aties:^-r»fffiBio 

[04] B3K«<, ^^omlc7)^^^«g^i^^^^t^7>^AT^-t:^><^ , ; 
OKatieSr^-fifliDBIo 

[is] H4i:«<, *5£w<om i <Dmt&MWu~&t>&m%7 /nr?w«'j 

OfiatxeSr-^-tlDflBHo 

[0 6] 0 5K«I<, *$£W<Dm 1 OHIfif:#*?*«^7 ^Arn^^'J 

[0 7] h6k«e<, *5&wv>m i <D^ffitemK&t>2>m.%? ^nrn^^'j 
oMitifi^^-rifM0o 

[0 8] Bm:«<, i ©^ssitf&SBKfifrsiBfc? vnwx^'j 

(OM^tXfS^^-ri)r®0o 

[0 9] @8i:I<> M^llW^SIlCi^^l^^^yAT^X^'J 
OSjSXgfc^-f-WrlBBIo 

[0 10] 2 ©»lCi^^I^7 > 7 ^ -bX ^ ^ 'J =Sr^i"»fl5 

0o 

[0ii] ^m<Dn2(Dmmfm^^^m^.y>r^r^ j t^^^')<7)m^j:m 

[012] 01 ik«k, *f^i2©iificife^7>n7nx^ 
* >; <79M^txfi^^-rifM0o 

[013] $»i3^jfii:ifc^7>^7nx^'j s-^i-itra 

lo 

[014] *fkw<D&3v&ntemz&t>&m&7>yj*T9'tA**v<Dm&j:m 

*^1-SlfM0o 

[0 15] 0 1 4 KISS < , *^t3©ilflt:i^l»I^7>yA7^-trX> 
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[Hi 7] ^w<nm4(DmMMmjzi%fr&m^7>y^7?^**^ } )<vmikj:m 
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